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FOREWORD 
 
Assalamu’alaikum warahmatullahi wabarakaatuh and greetings. 
 
This proceeding contains selected papers of 1st International Conference on 
Chemistry, Pharmacy, and Medical Sciences (ICCPM) which held on November 26-
27, 2018, Santika Hotel, Bengkulu-Indonesia. The conference which was organized by 
the Department of Chemistry, Faculty of Mathematics and Natural Sciences, 
Universitas Bengkulu.  
 
The ICCPM 2018 is attended by more than 100 participants. In terms of origin, the 
participants of this ICCPM are coming from 6 countries i.e. Indonesia, Japan, US, 
Malaysia, Thailand, and India. The conference is the first international conference 
organized by the Department of Chemistry, Faculty of Mathematics and Natural 
Sciences, Universitas Bengkulu and is expected to be held continuously every three 
years. 
 
The conference particularly encouraged the interaction of research students and 
developing academics with the more established academic community in an 
informal setting to present and to discuss new and current work. Their contributions 
helped to make the conference as outstanding. The papers contributed the most 
recent scientific knowledge known in the field of Organic Chemistry, Material 
Chemistry, Pharmacy, Agricultural Chemistry, and Miscellaneous topic related to 
chemistry. 
 
Our deep gratitude is strongly forwarded to all individuals who took part in the 
conference, especially the keynote speakers, invited speakers, all the presenters 
and participants as well as all students and staffs who have been involved in the 
preparation and execution of the conference and the publication of the 
proceedings. Our deep gratitude also forwarded for all reviewers the manuscript for 
this proceedings. 
 
These Proceedings will furnish the scientists with a good reference book. I trust also 
that this will be an impetus to stimulate further study and research in all these areas. 
  
Bengkulu, 30 November 2018 
General Chair of ICCPM 
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Abstract.  Ground Water quality has a special significance for drinking, hygiene sanitation and domestic water supply. 
In this study ground water samples were collect from coastal area of Bengkulu City to characteristics of 
water for drinking water or hygiene sanitation standard. The study aims to understand the distribution of 
ground water quality in coastal area, Bengkulu. The following objectives of the study are to determine 
ground water quality parameters such as pH, total dissolved solid, electrical conductivity, hardness, iron, 
manganese, nitrate and nitrite.  Groundwater at sample site was slightly alkaline (pH = 8.3) but within 
acceptable limits (6–9). The salinity of sample was higher (421 mg/L) but within acceptable Indonesian 
standard for drinking water and hygiene sanitation (500 mg/L). Iron concentration about 0.01–0.19 mg/L 
with average value of 0.103 mg/L. The manganese concentration in water exceeded Indonesian Standard 
(0.5 mg/L) at a few sample sites. By the total sampling sites, all sample site had good-quality water for 
hygiene sanitation based on STORET method. However, the majority of the household higher values of 
manganese and salinity that reduced drinking water quality. Awareness raising on chemical contents in 
drinking water at household level is required to improve public health. 
 
Keywords: Ground water, STORET method, physical and chemical parameters 
 
A. Introduction   
Water is a very important source of life so that the 
quality and quantity of water becomes important. Water 
sources that can be used can come from surface water 
and ground water. Groundwater have a very important 
role in providing clean water for various purposes. The 
use of ground water as a means of life will gradually 
increase both the need for household needs and industrial 
needs [1]. Rapid population growth can increase the use 
of large amounts of ground water. The continuous use of 
ground water without taking into account the carrying 
capacity of the environment causes the groundwater 
level to exceed its carrying capacity to cause changes in 
the quality of underground water sources [2, 3].  
The study area, the City of Bengkulu is the capital of 
Bengkulu Province, which is on the coast of the Indian 
Ocean Sea. This area has considerable potential for sea 
water intrusion. Previous research reported that seawater 
intrusion on the coast of Bengkulu City occurred at a 
depth of 4 meters to 15 meters below the surface of the 
land at a distance of 100 meters to 150 meters from the 
coastline. This seawater intrusion can cause changes in 
groundwater quality in the coastal environment of the 
city of Bengkulu, which is estimated to have a high 
salinity [4, 5]. 
Determination of water quality status using the STORET 
method is intended as a reference in monitoring 
groundwater quality with the aim of knowing the water 
quality system [6]. Determination of water quality status 
is based on analysis of water quality parameters such as 
physical, chemical and biological parameters [7]. These 
parameters are chosen based on the factors that cause a 
decrease in water quality, from which previous research 
concluded that sea water intrusion was the main cause. 
Water sampling was carried out in several sub-districts 
in the city of Bengkulu (especially the coastal areas of 
the city of Bengkulu) using the stratified disproportional 
random sampling method. Sampling in this way is 
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intended so that each location (District) is represented by 
several samples so that the overall sample for 
determining the status of groundwater quality along the 
coast of Bengkulu City can be known. Problems about 
reducing water quality can be a source of various 
problems in life, especially for health. This study was 
intended to determine the status of shallow groundwater 
quality in the coastal city of Bengkulu. The intrusion of 
seawater into shallow ground water causes a decrease in 
the quality of shallow ground water as a source of clean 
water so that research on determining the status of 
quality groundwater is necessary. 
B. Result and Discussion 
2.1. Physio-Chemical Parameters 
The temperature measurements of water samples do not 
show large variations, even relatively stable, ranging 
from 27-32 oC (Figure 1). Water temperature has a role 
in regulating the life of aquatic biota, especially in 
metabolic processes, the increase in temperature causes 
an increase in oxygen consumption [8].  
The degree of acidity or pH is a value that indicates the 
activity of hydrogen ions in water [9]. Measurement of 
pH at the time of sampling shows that in 25 water 
samples varied from 5.4 to 8.3 (Figure 2). Low pH was 
found in Beringin Raya Village with a value of 5.4. This 
acidity value is outside the permissible pH range of 6.0-
9.0. The pH value of a waters can reflect the balance 
between acids and bases in these waters. The pH value is 
influenced by several parameters, including biological 
activity, temperature, oxygen content and ions. From 
biological activities produced CO2 gas which is the result 
of respiration. This gas will form an ion buffer or buffer 
to keep the pH range in the water to remain stable. In 
media with low pH, hydrogen ions in water reduce 
alkalinity.  
The value of conductivity is influenced by the 
concentration of dissolved solids. Conductivity is a 
number that states the ability of a liquid solution to 
deliver an electric current. This ability depends on the 
presence of ions, total ion concentration, valence of 
relative ion concentrations and temperature at the time of 
measurement. The results of conductivity measurements 
at 25 sampling points showed sufficient values varied 
between 90 µS-770 µS (Figure 3) with Total Dissolve 
Solid between 45 mg/L-385 mg/L (Figure 4). Water that 
has a TDS value or high conductivity indicates that there 
are many ions dissolved in water. Value allowed for 
TDS based on Ministerial regulation of health RI No. 32, 
2017 about 1000 mg/L. Based on the results of 
measurements, the TDS of shallow groundwater in the 
coastal area of the city of Bengkulu is quite high with a 
maximum value of 385 mg/L but still under the 
Indonesian standard (1000 mg/L).  
Salinity in the water can be caused by natural processes 
such as washing minerals or withdrawing salt deposits 
from the ocean. Water hardness at the sampling location 
ranged from 52 mg/L - 421 mg/L with the S11 point 
having the lowest value, Beringin Raya Village (Figure 
5). The highest hardness is obtained at points S8, S17 
and S19. Maximum value of hardness according to the 
environment minister of the Republic of Indonesia No. 
32, 2017 about 500 mg/L. Overall, hardness values from 
samples taken in the coastal areas of Bengkulu City are 
still allowed Indonesian Standard, but hardness values 
that are quite high (up to 421 mg/L) cause shallow 
groundwater is not good to use [10].  
The metal parameters observed were Fe with a value 
between 0.01 mg/L-0.19 mg/L. This value is relatively 
low when compared with the quality standard of 1 mg/L. 
While the other metal parameters, Mn look quite large 
with a value between 0.5 mg/L - 0.6 mg/L. This value 
exceeds the quality standard of 0.5 mg/L. The high 
concentration of Mn can cause water to cause taste, color 
(brown/black and increase turbidity). For health, 
concentration of manganese > 0.5 mg/L causes water to 
be neurotoxic with symptoms that arise such as nervous 
system disorders, insomnia, weakness in the legs and 
muscles [2]. 
The nitrate and nitrite parameters observed in the study 
area are quite varied with nitrate valuesbetween 0.1 
mg/L-0.2 mg/L (10 mg/L of quality standard) and nitrite 
between 0.002 mg/L-0.014 mg/L. Shallow ground water 
can be contaminated by nitrites due to the presence of 
human organic waste such as faces and subsurface 
geological properties. Well water near the septic tank has 
the potential to have higher nitrate and nitrite content 
[11]. 
2.2. Water Quality Character (STORET Method) 
The STORET method is one method for determining the 
status of water quality that is commonly used [12]. 
STORET method can be seen the level of quality 
classification parameters that have met or exceeded the 
level of water. The procedure for determining water 
quality status is based on the STORET system by 
comparing the measurement results of each water 
parameter with the quality standard value based on 
regulation of the environment minister of the Republic of 
Indonesia No. 32, 2017. If the measurement results meet 
the water quality standard (≤ quality standard 
measurement results) are given a score of 0. If the 
measurement results not fulfilling the value of water 
quality standard (measurement results > quality 
standards) then given a score like Table 1. 
The negative number of all parameters is calculated and 
the status of water quality is determined using the value 
system. Based on the assessment with the STORET 
system, the status of water quality in the study area is 
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classified as good (score = -8). Parameters that affect the 
condition of decreasing water quality occur in pH and 
manganese (Mn). While the salinity parameters are high 
(reaching 421 mg/L) but still below the quality standard 
set by the government, which is 500 mg/L. In general, 
shallow ground water in the coastal area of the city of 
Bengkulu can be used for sanitation hygiene 
requirements for personal hygiene maintenance such as 
bathing and toothbrushes, and for the purposes of 
washing food, eating utensils, and clothing [13]. 
































Sources: Regulation of the environment minister of the 
Republic of Indonesia No. 115, 2003 
Note1) number of parameters were used to determine water 
quality 
Fig. 1. Temperature of water in study area  
 
Fig. 2. pH of water in study area  
 
Fig. 3. Conductivity of water in study area  
 
Fig. 4. Total Dissolve Solids  of water in study area  
 
Fig. 5. Salinity of water in study area  
 
C. Conclusion 
From the 25 sampling points, the quality of shallow 
ground water on the coast of Bengkulu City still allowed 
the water quality standard of regulation of the 
environment minister of the Republic of Indonesia No. 
32, 2017 concerning environmental health quality 
standards and water health requirements for sanitary 
hygiene requirements, swimming pools, solutions for 
aqua, and public baths. Based on the assessment with the 
STORET system, the status of water quality in the study 
area is classified as good (score = -8). Water hardness at 
the sampling location ranged from 52 mg/L-421 mg/L 
with the S11 point having the lowest value, Beringin 
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Raya Village. This value is quite high considering the 
hardness standard is 500 mg/L. 
D. Experimental Section 
4.1. Experimental and Location Design 
The research was conducted with quantitative descriptive 
method where measurements of water quality parameters 
were carried out by randomly sampling 25 shallow 
groundwater points from community wells. The study 
was conducted with a cross sectional design at 25 
sampling points covering 6 sub-districts namely: 
Kampung Melayu, Ratu Agung, Ratu Samban, Teluk 
Segara, Sungai Serut and Muara Bangkahulu (Figure 8). 
4.2. Procedure 
The study began with direct measurements at the 
sampling location for pH parameters, total dissolved 
solids (TDS), conductivity, and salinity. While the 
parameters of Fe, Mn, Nitrate and Nitrite are measured 
in the laboratory with the method set by the government 
through Indonesian Standard (SNI). 
Analysis of descriptive statistical data was used to 
analyse the mean, middle value, standard deviation and 
frequency of each parameter. Evaluation of water quality 
is carried out by comparing the results of analysis with 
the quality standards set by Indonesian Standard of 
Health Regulation of the environment minister of the 
Republic of Indonesia No. 32, 2017 concerning 
environmental health quality standards and water health 
requirements for sanitary hygiene, swimming pools, 
solutions per aqua, and public baths [13]. Water quality 
is assessed based on the provisions of the STORET 
system issued by the EPA (Environmental Protection 
Agency) which classifies water quality into four classes:  
1. A: very good, score = 0 allowed standard 
2. B: good, score= -1 s/d-10 mild pollution 
3. C: medium, score = -11 s/d-30 medium pollution 
4. D: bad, score > -31 heavy pollution 
Table 2. Water Quality of Study Area based on STORET Method 
Parameter Standard Units Water Quality Analysis Score Max Min Average 
Physical       
Temperature ±3 oC 33.8 27.2 29.568 0 
Total Dissolved Solids 1000 mg/L 385 45 192 0 
Conductivity -  770 90 384 0 
Smell  No smell  No smell No smell No smell 0 
Taste No taste  No taste No taste No taste 0 
Chemical       
pH 6.5-8.5  8.3 5.4 7.2592 -4 
Salinity 500 mg/L 421 52 221.96 0 
Fe  1 mg/L 0.26 0.01 0.1152 0 
Mn 0.5 mg/L 0.7 0.1 0.448 -4 
NO3-N (Nitrate) 10 mg/L 0.5 0.1 0.208 0 
NO2-N (Nitrite) 1 mg/L 0.002 0.075 0.02116 0 
TOTAL SCORE      -8 
 
Fig. 6. Sampling location 
 
Fig. 7. Roadmap STORET Method 
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